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ABSTRACT

Thispaperdiscussessomeramificationsof usingherbicidesin placeof prescriptionfire on southernpine
plantations.The historic role of fire in the Southanditsuseby industrialforestersisbriefly recounted.Reasonsare
given for theshift by industiy,from leadersin advocatingandusingprescriptionfire to its almosttotal
replacementby herbicidesinplantationmanagementduringthepastseveraldecades.The 1998Floridawildfires
areusedto examinethedependenceof thetimberlosson stand-tendingtreatmentsandon theelapsedtimesince
application.We suggestindustryreconsiderits decisionto excludeprescribedfire inplantationinanagenien’.Not
becauseit is a necessarysilvicultural treatment,butas insuranceagainstplantationlossandbecauseit will make
nearbyresidentsfeel moresecureaboutthesafetyoftheir propertyduring futurewildfires.

INTRODUCTION

The4 majorsouthernpinespecies(loblolly, longleaf,shortleaf,andslash)arepyrogenic. Theyevolvedundera
regimeof chronicfire anddevelopedadaptationsthatfavor themoverbroadleafplantspecies. Firefrequency
varied, asdid intensity.Dependinguponmoistureconditionsatthetimeofthefire, all but thewettestanddriest
sitesburnedseveraltimesadecadewith low- to medium-intensityfires. This fire regimerecyclednutrientsand
top-killed invadinghardwoods.It consumedaccumulatedpineneedlesandunderstoryherbs.The resultwasa
species-richherbaceousgroundcoverthatfacilitatedfire spreadtherebystrengtheningthisfeedbackloop.

In theabsenceof fire, adensewoody understoryrapidly fonns(within 3 to 4 yearson mesicsites). The herbaceous
plant componentis shadedoutby the rankgrowthof hardwoodsandflammableshrubswhich, alongwith the
developingduff layer,preventpineregeneration.For thefirst decadeor two, potentialfire intensityincreaseswith
eachpassingyearuntil equilibrium is approachedbetweendeadfuel accumulationanddecomposition.Moreover.
the increasingneedledrapeandstatureofvolatile understoryshrubssuchaspalmetto,gallberayandwax-myrtle
provideadangerousfuel complexthat actsasaladderto bring flamesandheatinto overstolypinecrowns. If e
inevitablewildfires areall suppressed,hardwoodswill eventuallytake overas thepineoverstorydiesof old age,or
from lightning strikesandassociatedinsectinfestations.

PRESCRIBEDFIRE HISTORY

WhenEuropeancolonistsarrived in the southernUnited Statesmorethan4 centuriesago, theyquickly adoptedthe
NativeAmericanpracticeof usingfire to: keeptheforest open,reducepests,promotefruiting of desiredplants,
andimprovegame-specieshabitat.In addition,thecolonistsusedfire to increasetheamountandpalatabilityof
foragefor thecattle theyhadbroughtwith them.By thebeginningof thetwentiethcentury,mostareaswere
burnedatleastevery 1 to 2 years,primarily to protectturpentineorchardsfrom wildfire, to facilitate hunting,and
to “green up” thenativerange. Only longleafregenerationcould surviveundersuchafire regime,but feral hogs
uprootedmostlongleafseedlingsto dine onthe starchytaproot.Thus,asthe virgin forestswereharvested,sites
remaineddevoidof trees.Thentheboleweevil, coupledwith thedepressionof the 1930’sresultedin widespread
agriculturalabandonment.Real estatepricescrashedandmany landswereforfeited for non-paymentoftaxes.At
the sametime, however,stateswere implementingthefederallymandatedpolicy offire-exclusionandpassing
fencelaws.Becausethe Southis blessedwith warm temperaturesandabundantrain, theendresultwasthatmuch
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of thisacreagereturnedto pine, especiallyloblolly andslashwhichseededin from their wetter refugia.Thesetwo
specieswerealsowidely plantedto arresterosionundervariousgovernmentprogramssuchas theCivilian
ConservationCorps.

Thewoodindustry recognizedthisopportunityandbegananextensiveland-buyingprogram.With thesharp
increasein demandfor southernpineproductsafterWord War11, theseactivitiesintensified.Thehardwood
encroachmentproblemremainedhowever,althoughit rooklonger to manifestitselfon abandonedagricultural
lands.As industryinvestedmoremoney,lossesto wildfire andcompetitionfrom understorybrushandhardwoods
receivedmoreattention. Thefallacy of completefire exclusionwasrecognizedby most southernstatesandthe
lawschangedto allowtheuseof intentional fire, particularly to reducethebuildupof hazardousfuel loads.
Industrial forestersembracedits usefor this purpose,aswell asto controlhardwoodencroachmentinto pine
stands.Industrial useof prescriptionfire peakedin thenineteenseventieswhenindustryaccountedforasignificant
shareof theroughly2+ million hectaresof forestlandtreatedeachyearin theSouth.

Dormant-seasonbackfireswerethe treatmentof choiceandwereextensivelyusedforhazardreduction. Backing
fires,however,takemuchlongerto executethanheadingor flanking fires.Furthermore,prescriptionburnsrequire
anarrowset ofweatherconditions,whichcannotbeaccuratelyforecastmorethanafew daysin advance.To
ensurestandsselectedfor burningin annualplansweretreated,previouslyscheduledtaskshadto bedelayedand
burninggiventop priority wheneveracceptableweatherconditionsmaterialized.As companiesconcentratedon
fiberproductionfor pulpandpaper,they switchedto short-rotationplantationmanagement.This necessitated
placingincreasedemphasison planning,astheimportanceof timely completionof scheduledtasksbecame
paramountto runningthe operationatcloseto optimumefficiency. Keepingescalatinglaborandequipmentcosts
in checkrequiredmorecoordinationbetweentasks.And conductingplannedburnswasoneof the mostdifficult
tasksto coordinateandcompleteina timely fashionbecauseofits dependenceupontheweather.With theadvent
of aerial ignition, industiywas ableto decreasetheper-acrecostof burningwhile dramaticallyincreasingthe
acreagetreatedin agivenday; Thisgreatlyreducedthenumberof daysburningimpactedotherscheduledtasks.

Firewasalsousedbetweenrotations,often in conjunctionwith heavyequipmentto disposeof loggingdebrisand
preparesitesfor reforestation.If theseburnswere not conductedwhenplanned,planting hadto bedelayedfora
yeartherebythrowingthe overall managementplanoff schedule.Landlying fallow doesnot makemoneyfor
shareholders.Opportunitiesto shortenrotationsandreduceoverallcostswereseized.In fact, considerableeffort
was devotedto developingimproved/alternativestand-tendingpracticessuchasherbicidesandfertilization.

As stateagenciesbecamemoreproficientatdetectingandsuppressingwildfires,companiesreliedmoreon the
statesfor suppression,andin manycasesdid not replaceexpensivefire-fighting equipment. As rotationage
continuedto drop,therisk of chancewildfires alsodecreased,althoughthevalueofthecropatrisk increased.

THE SHIFTTO HERBICIDES

PulpandPapercompanieshavelong workedwith chemicalmanufacturesto perfectthe useof herbicidesfor the
controlof unwantedplantspecies.Early on, herbicideshadabadreputationfrom anenvironmentalstandpoint
becauseof somemistakesin application,effectson non-targetspecies,publicationof thebook SilentSpring, and
from theramificationsof their usein Viet Nam. Theynone-the-lesslargely replacedtheuseof heavyequipment
for site preparation,often inconjunctionwith prescribedfire, thecombinationbeingcalled“brownandburn”.
Overtheyearsimprovementsin their specificity, safetyandapplication,alongwith strict regulationhaspropelled
themto thetool of choiceforvegetationcontrol.Theircostperacreis, however,about10 timesthatof prescription
fire, theyactuallyincreasefire hazardfor ayearor two following application,andtheydonot reducebuildupofthe
forestfloor. Sowhy haveherbicidesreplacedfire?

Major constraintsto theuseof fire includeits unpredictability;theeffectsoffire on recentlyfertilizedstands;
compliancewith internal, local, stateandfederalguidelinesandstatutes;andthespecterof litigation. Thecorrect
applicationof fire requiresskill andextensivetraining,but is still as muchanart asit isscience.Althoughthe
ability to predictfire behaviorgrowswith experience,regulatingtherateof combustionis acomplexprocesswhere
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smalldifferencescanhavemajorrepercussions.Ignoringor not beingawareofa changeinjustoneof the scoresof
burn parameters,amistakein executionof theburn,orunexpectedsuddenchangesin theweathercanall rapidly
compromisethesafetyof personnel.Furthermore,any fire canescapefrom its plannedboundarieswith potentially
devastatingresultsto bothpeopleandtheresource.Slight miscalculationswhenconductingaburncan alsoresult
in on-siteresourcedamage.For example,Theuseofaerial ignition resultsinmost oftheareatreated,beingburned
by headingandflanking fires. Suchfires tendto havehigherfireline-intensities-thawbackingfires andarethus
more likely to resultin crown scorchwhich reducestreegrowth; themorefoliage scorched,thegreaterthegrowth
loss. Somecrown scorchis associatedwith virtually everylargeburnbecausethey generallyencompassawide
varietyof micrositesandfuel conditions.

Numerousstudieshaveaddressedtheeffectsof fire on nutrientcycling. Althoughsomenitrogenis volatilizedin
thecombustionprocess,the amountof nitrogen.availablefor plantuptakeincreases,andtheoveralleffectof
burningon sandysoils of the Atlantic CoastalPlainappearsto bepositive{lJ. Nitrogen is generallylimiting on
thesesites,however,sofertilizer is oftenappliedto industrial plantations-a-yearor two aftercrown-closure.
Burningtoo soonafter fertilizing will resultin substantialnitrogenvolatilizationnegatingmuchof thedesired
growtheffect. Forthat reason,mostcompanieswait five yearsafterapplyingfertilizerbeforeunderburning.As
rotationagedropscloserto 15 years,theuseof fire after theapplicationof mid-rotationfertilizerbecomesmore
problematic.On someownerships,prescriptionfire is not usedsimplybecausethechemicalprocessusedto make
certainproductscannottoleratechar.Theeasiestway to avoidanyproblemsis to notusefire.

Disposalofpost-harvestdebrishasalsochanged.Thismaterialwastraditionallypushedinto windrowsand
burned.Piling was necessaryto ensurelarger-diametermaterialignitedandwasconsumed,butthesewindrows
wouldoften smolderforweekscreatingsignificantnighttimesmokeproblems.As companiesplant their

3rd tree
cropon thesamesite, largercull material is no longerpresent,andassmaller-diametermaterialsareutilized, there
is lessmatenalto disposeof before replanting,negatingtheneedfor piling.

The southeastis alsoa retirementmecca.For example,about1,000peopleperweekhavebeenimmigratingto
Floridafor thepastseveraldecades,mostly fromthe urbannorth.Manyof thesepeopleare retireeswith
respiratoryproblemsthatareaggravatedby woodsmoke.They havepushedtheurban-wildlandinterfacerightup
toindustrialplantationsin manyareas.Thesepeoplehavelost their ancestraltieswith fire, andhaveto be
educatedto thebenefitsoffire in fire-adaptedecosystems.Theydon’t like theinconvenienceof smokerelated
delays/detourson roadwaysandhavelittle tolerancefor thesmell of smokeinandaroundtheir homes-or-ashin
their swimmingpools. Thepopulacein generalis alsobecomingmorelitigatiousandthewood industryis
perceivedashaving“deeppockets”.In all too manycases,companieshavebeensingledout andheld liablefor
nighttimesmoke-relatedaccidentsin spiteof evidenceto thecontrary,or in situationstheyhadno control over
suchassuddenunforecastchangesin wind direction.

Anotherconstraintto usingfire is the effort requiredtoplanandexecuteprescriptionfires-within theframeworkof
proliferatingstatutes,regulationsandguidelinesatall levelsof government,someof whichcanbein conflict with
eachother(e.g.; theEndangeredSpeciesAct andThe CleanAir Act). Floridaleadsthenationin thenumberof
hectaresburnedby prescription,typicallytreatingcloseto 800,000ayear.BecauseFloridais truly fire country,all
33 countiesin NorthFloridaand15 of the26 in CentralFloridahavepassedordinancesstatingthattheuseof
prescriptionfire is apropertyownerright. But peopleandsmokedo not mix well. TheFloridaDivision of Forestry
thushastheunenviabletaskof promotingandfacilitating theuseof prescriptionfire, while atthesametime
enforcingapplicablestatestatutesandregulations,andprotectingpublichealthandwelfare.To helpin this latter
regard,thestaterequiresadaily permitfor all burnson forestlandsandwill turndown requestsundersome
weatherandoperationalsituations.

Forestindustryhasfound usingherbicidesavaluablealternativewith advantagesoverfire. In thefirst placethe
aboveprescriptionfire relatedproblemsall disappear.Thewildfire problemstill exists(thesouthrecordsabout
505’o of all wildfires in thecontiguousUS),but theaveragewildfire sizein thesouthis only about2 hectares,due
mainlyto theeffectivenessof statefire controlagencies.Ofcourseit is thedamagedoneandnot theacreage
burnedthat is important.Theuseof herbicidesin lieu of prescribedburningdoespredisposeplantationsto-higher
levelsof damageduringextendeddroughtsbecausethedevelopingduff layer,andthe rootswithin it areconsumed.

1999International EnvironmentalConference/ 457



At mostothertimes,however,moisturein theduff layerwill preventit from burning andthereducedstatureof the
understorywill markedlyreduceflame lengthsandthusfireline-intensity. Intensity is, however,likely to be
increasedfrom thetime of chemicalapplicationuntil thedeadstemsfall to-the-ground.Thustheeffectof
herbicidetreatmentonfire behaviordependsuponthetimesinceapplicationandteadIiieLmoistur~conditionsat
thattime. Anotheradvantageof herbicidesis thattheeffectsof anyapplicationproblemsare likely to remainon-
siteminimizing potentiallitigation, while thedeleteriouseffects fromfire andsmokeoftenoccuroff-site.

THE 1998 FLORIDA WILDFHIES

Thewildfires thatravagedFloridaduringthesummerof 1998 wereuncommonbut not unprecedentedandthey
will happenagainin thefuture. Severedroughtsetthe stageandheavylightningactivity with little accompanying
rain providedtheignition source. Over2,250wildfires burned202,000hectaresin the seven-weekperiodstarting
June1, about25%of thetotal on forestindustryland. JeffersonSmurfit, oneof thelargetimbercompaniesin the
area,lost lessthan5,000hectares,but thecostof thetimbercrop, sitepreparation,andreforestationof thesesites
will beapproximately6 million dollars. Theyspentan additional$300,000fightingthesefires on both-theirown
andadjoininglands,noneof whichthey will be receivecompensationfor.

One questionthaihasbeenrepeatedlyaskedin thewakeof thesefires is whethertheperiodic useoffire on
industrylandswould havemadeadifference?An on-goingresearchstudy involving theauthorswill provide
quantitativedetails,but basedon discussionswith firefighters, theanswerwill bemixedfrom asuppression
standpoint. Firefightersreferredto plantationswhereherbicideshadbeen-appliedwithin-the-lastyeauor-twoas
“keroseneforests” becausetheyobservedsubstantialincreasesin fireline-intensityasfiresenteredsuchstands.On
theotherhand,firefightersnoticedreductionsin fireline-intensitywhereherbicidehadbeenappliedseveralyears
earlierbecauseof thedecreasedstatureof theunderstory.Firefightersdid reportseveralinstanceswherethey were
ableto makeprogresson theflanksof awildfire or force it to veeroff in a newdirectionin standsthat were
regularlyprescribedburned.But unlessanareahadbeenburnedwithin thelastyearor so, firefighterswereunable
to stop theheadon thosedayswith moresevereburning conditions.Thus,wedoubt thelack of prescriptionfire on
industry landsplayedasignificant role in theextentof thesefires,althoughthe numberof fire brandswould have
beenconsiderablyreduced.An analysisdoneon theOsceolaNationalForestin the latefifties showedthatfires
weresignificantly largerwheretheageof theroughwasfive or moreyears121. I seeno reasonthatthesametrend
shouldnot hold true for herbicide-treatedareasaswell.

Theeffectson crop treedamageare,however,anothermatter.On highfire-dangerdays,evenstandsthathadbeen
burnedwithin thepastyearsufferedappreciablecrown scorch,but on lower fire-dangerdays,crown damagewas
considerablyless.We think thestudymentionedabovewill showsubstantialdifferencesin direct treemortality
betweenstandstreatedwith herbicideandthosetreatedwith prescribedfire. Periodicfire keepsaduff layerfrom
developingwhile herbicideshavelittle effect.After 3 to 4 years,pinefeeder-rootsbeginto colonizethedeveloping
duff layer,sothat anyfire thatconsumesan appreciableamountof this layerwill resultin root mortality. Southern
pinesgenerallysurvivecompletedefoliation aslong asthebudsarenot damaged,but thesespeciesaresusceptible
to root damage. Althougha substantialnumberof treeshaverefoliated,their future is questionable.Bark beetle
populationstypically explodeaftersuchcatastrophicfires (astheyarenowdoing)with treemortality increasingin
standsstressedby both crownandroot damage.

PUBLIC ATTITUDE AND FIREPOLICY

As you canimagine,boththepublic, andfire managementprofessionalshavefocusedattentionon fire issuesin the
wakeof theFloridawildfires. Peoplewhopreviouslyopposedtheuseof fire arenowbelievers,especiallythosewho
haveseenfirst-hand,the contrastin wildfire damagebetweenhomeswhereadjacenthazardouswildland fuels had
beenrecentlyreducedthroughtheuseof prescriptionfire andwherefuelshadbeenleft untreated.Many ofthese
peoplenowmistakenlybelieveforest industrycontributedsignificantly tothe disasterby not usingprescribedfire
to reducethe fuel buildupin theirplantations.It’s ironic thatthecomplaintsandlitigation pertainingto>prescribed
fires from thesesamepeoplewerecontributingfactorsin industriesdecisionto abandonthepractice. Industryis
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damnedif they do anddamnedif theydon’t. Theproblemnowis thatpeoplethink prescriptionfire canbeusedto
minimizethethreatofdamagingwildfire in everysituation.Electedpoliticians,awareofthis interest,areeagerto
showtheir electoratesthatthey areresponsiveto this issue.They haveworkedwith thestateDivisionof Forestryto
introducelegislationfuvorableto fire managementthatwill likely passthelegislaturethisspring.TheDivision
itself hasalsoproposedrule changesin its regulationsthatwill benefitcertifiedprescribedburners.Perhapsthe
mostimportantis legislationto givecertifiedprescribedburnersmoreliability protectionwhentheyfollow Best
ManagementPracticesbut unforeseencircumstancesbeyondtheir control result in abadoutcome.

At thenationallevel, changeshavebeenunderwayfor severalyears.Both theDepartmentsof Interiorand
Agriculture areaggressivelypromotingthe increaseduseof fire, andinstituting changesto facilitateits use.The
EnvironmentalProtectionAgencyis in theprocessof issuingnewguidelinespertainingto particulatematterwhich
treat fire asanaturaloccurrenceandrecognizethatwearebetteroff intentionallyusingfire underselectedweather
conditionsratherthanleavingignition anddirectionof spreadup to chance.

The periodic intentionaluseof fire canhelpresourcemanagersmeetmanyobjectivesin fire-adaptedplant
communitiesfrom increasedbiodiversityto reducedfuel hazard.But this by no meansimpliesthatfire shoukLbe
usedonall ownershipsunderall situations. Intensivelymanagedsouthernpineplantationsarejustoneexample.
A strongcasecanbemadefor treatingsuchstandsasanagriculturalcrop. in fact theyaresometimescalledfiber
farms.And like othercrops,fire candestroythem.I believeit shouldbeleft up to theownerto decidewhethera
cropshouldbeprotectedfrom unwantedfire. If ownerschoosenot to, however,they mustalsoacceptthe
consequences.On someindustrial landsin centralFlorida, plantationsthatwereayearawayfrom beinglarge
enoughtosalvagewerewipedout in 1.985 andagainin 1998becausequicksuppressionby thestate,ratherthan
fuel reductionwas reliedon to protecttheinvestment.Theonly practicalway to reducetheaccumulationof
hazardousfuels is theuseof periodicfire. If governmentprovidesanatmosphereconduciveto thejudicioususeof
fire, manymorelandowners,includingindustry arelikely to reconsiderits use. Theuseof fire in industrial
plantationswill not befor anysilvicultural benefitbut asinsuranceagainstlossof theplantationfromwildfire.
Given thecurrentfavorablepublicattitudeabouttheuseof prescriptionfire-for hazardreduction,nearby
landownerswould belesslikely to blameindustryfor anypropertyloss dueto wildfire.

If thewood industrydecidedto expandtheuseof prescriptionfire on their lands,howwould thatimpactthe
presentsituation?UsingnortheastFloridaasanexample,thethreelargesttimbercompaniestogetherownmore
than162,000hectaresof plantedpinesover 14-yearsold. Assuminga4-yearburninginterval(which is reallytoo
long for aerialignition) and20 daysof acceptableburning weatherduringthedormantseasoneachyear,these
threeownershipsalonewould burn 2,025hectaresoneachof the20 days. Theseveralnationalandstateforests,
stateparks,smallertimbercompaniesandmyriadof small nonindustrailforestlandownersin thevicinity would all
alsowant to burnon thesesamedays.Onecan envisionthesmokeimpacts.

Fire managersareoptimistic regardingtheseemergingsignsof anoverall publicattitudemoreconduciveto the
useof fire. They hope it lastsbut theyalsomust takecarenot to oversellthebenefitsof prescriptionfire.
Regardlessof thelevel of prescribedfire use, therewill continueto bedamagingwildfires, andthey will
occasionallybeonthe scaleof the Floridawildfires of 1998,but damagewill be reducedon areasthatare
periodicallyburned.

SUMMARY

Southernpinesarefire-adapted.Humanshaveusedfire to achievenumerousobjectivesfor centuries.Industiy
advocatedandextensivelyusedfire on its landsfor severaldecades,especiallyto controlunwantedvegetation.
Becauseof numerousproblemsassociatedwith theuseof fire suchasthepotentialfor deleteriouseffectson-and
off- site, coupledwith improvementsin herbicidespecificityandsafety,southernpulpandpapercompanieshave
switchedto herbicidesto control broadleavedvegetation.Unlike prescribedfire, however,herbicideshavelittle
affect on thebuildup of deadfuels. Althoughtheaveragewildfire sizeis about2 hectaresin mostsouthernstates,
occasionaldrought-relatedfire episodesoccur,suchasthe 1998 Floridawildflres. Thesefiresconsumelarge
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amountsoftheforestfloor alongwith pinefeederrootsthathavecolonizedtheduff layer.Periodicuseoffire
preventsdevelopmentofaduff layer.Theresultissubstantiallyriskof increasedcrop-treemortalityfrom wildfires
in herbicide-treatedstandsascomparedto standstreatedwithprescriptionfire.
Publicattituderegardingtheuseof prescriptionfire is muchmorefavorablein thewakeof theFloridawildfires
andis beingtranslatedinto changesin policyandstatuesthatfacilitatetheuseof fire. Assumingthesechanges
comeabout,wesuggestindustryreconsidertheuseof fire in plantationmanagement.Not becauseit isa necessary
silviculturaltreatment,but asinsuranceagainstplantationlossandbecauseits usewill make~ residentsless
likely to blameindustry foranyloss ofpropertyfrom wildfire.
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